Active site structure and dynamics of cytochrome c3 from Desulfovibrio gigas immobilized on electrodes.
Cytochrome c3 from Desulfovibrio gigas is electrostatically adsorbed on Ag electrodes coated with self-assembled monolayers (SAMs) of 11-mercaptoundecanoic acid. The redox equilibria and electron transfer dynamics of the adsorbed four-heme protein are studied by surface enhanced resonance Raman spectroscopy. Immobilization on the coated electrodes does not cause any structural changes in the redox sites. The potential-dependent stationary experiments distinguish the redox potential of heme IV (-0.19 V versus normal hydrogen electrode) from those of the other hemes for which an average value of -0.3 V is determined. Taking into account the interfacial potential drops, these values are in good agreement with the redox potentials of the protein in solution. The heterogenous electron transfer between the electrode and heme IV of the adsorbed cytochrome c3 is analyzed on the basis of time-resolved experiments, leading to a formal electron transfer rate constant of 15 s(-1), which is a factor of 3 smaller than that of the monoheme protein cytochrome c.